Altogether 277 consecutive patients aged 70 or more who were admitted for resection of colorectal cancer between 1975 and 1985 were studied. The postoperative complications and mortality in the 175 patients aged 70-79 were compared with those in the 102 patients aged 80 or more. The overall mortality was 11%. Mortality was significantly higher after resection in the older age group even when deaths from widespread malignancy were excluded from the analysis. After curative resection mortality was 2% (2/120) in the younger group and 7% (4/60) in the older group, but after palliative resection of tumours with local or distant spread mortality was significantly higher, at 21% (9/44) and 38% (12/32), respectively. An equal but high proportion of patients in both age groups suffered major complications, but complications caused significantly more deaths in the older group. The length of stay in hospital was not significantly different between the age groups.
Introduction
Attitudes to operating on the elderly have changed in recent years, '2 and results have improved with better facilities for intensive care and the introduction of new technology. Vigilance in assessing risk preoperatively2 and advances in anaesthesia3 are important factors contributing to decreased mortality in the elderly.
A recent study by Wobbes of patients over 70 with colorectal malignancy showed a mortality of only 8%4 compared with mortalities of 18% and 36% in earlier series. '6 There have been few reports of the outcome of operating on patients over 80. Between 1975 and 1985 our policy in this colorectal unit was to resect the primary tumour whenever possible, without regard to age or spread of the tumour, to prevent distressing complications such as obstruction, perforation, severe pain, or incontinence. Such a policy may be suitable for patients under 80, in whom age does not normally influence the choice of surgical treatment, but is it justified in older patients? In an attempt to answer this we have compared the morbidity and mortality associated with resection of colorectal cancer according to this policy in patients aged 80 or over and in patients aged 70-79; we chose these age groups to minimise differences apart from age. The study was limited to short term results, and long term survival rates were not examined.
Patients and methods
We studied all patients aged 70 BRITISH MEDICAL JOURNAL VOLUME 296
COMBINED RESULTS
The combined mortality in both age groups was 11% (31/277), but mortality associated with curative operations being only 3% (6/180) compared with 28% (21/76) for palliative operations (p<0001). Mortality after anterior resection (15%; 13/89) was higher than after abdominoperineal excision (4%; 1/25), but the difference was not significant (p=03). Of all patients having operations, 64 developed major complications; the commonest (which accounted for 22% of major complications) was anastomotic dehiscence after anterior resection, which occurred in 16 of the 89 patients who had this operation (table II) . Faecal fistulas did not occur. Deep venous thrombosis and pneumonia were also common complications. Two patients with fractures after a fall subsequently died. Resections were considered to be curative in 120 patients and palliative in 44 (table I) . Complete local excision of a rectal carcinoma was carried out in eight patients. Two patients in whom the operative risks were thought to be unacceptable were treated by radiotherapy alone, and one patient in whom a resection was impossible underwent a bypass procedure. The rate of resection was therefore 94%. Forty four major complications occurred, more than half of which were associated with anterior resection of rectal carcinoma. Complications occurred in 65 patients (37%) and were considered to be major in 39 (23%) and minor in 26 (15%0/). Thirty two patients (56%) had complications after anterior resection compared with seven (39%) after abdominoperineal resection (p=0-31). Radiological evidence of dehiscence of the suture line was seen in 12 out of 57 patients (21%) after anterior resection for rectosigmoidal carcinoma, and anastomotic leakage contributed to death in two patients (4%).
Mortality in patients undergoing palliative resection was 21% compared with only 2% in those undergoing curative resection (p<0 001) (table III) . In all, 11 patients died, six within 30 days of operation and five later. Widespread malignancy was the cause of death in four of these patients. Table IV shows other causes of death; five deaths (9%) occurred after anterior restorative resection compared with one (6%) after abdominoperineal resection. operation was contraindicated by the extent of disease or by the patient's poor medical condition, and in one case only a bypass procedure was possible. Local excision through the anus was considered to be complete in five patients with small tumours. Thirty major complications occurred, more than half of them after anterior resection. Complications occurred in 31 patients (32%) and were major in 25 (25%) and minor in six (6%) (table II) . Twelve patients (38%) had complications after anterior resection compared with one (14%) after abdominoperineal resection (p=048). Radiological evidence of anastomotic leakage was seen in four patients after 32 restorative procedures (13%); three subsequently died.
In all, 20 patients died, three of whom had not undergone surgery. Of the 17 postoperative deaths, 12 (76%) occurred after palliative resections and four (24%) after curative resections (p<0001) (table III). The main causes of postoperative deaths were widespread malignancy (five deaths) and pneumonia (six); all patients in this age group who developed pneumonia postoperatively subsequently died. Eight deaths (25%) occurred after anterior resection and none after abdominoperineal resections (p=0=34). The median stay in hospital of the patients without complications was 24 days, and of the patients with complications 38 days (table V). Patients with complications remained in hospital considerably longer if they had a stoma than if they did not.
STATISTICAL ANALYSIS BETWEEN AGE GROUPS
Significantly more patients aged 80 and over than aged 70-79 died (table III) after resection of their tumour (p=0 014), and this difference remained significant after deaths from widespread malignancy were excluded from the analysis (p= 0 036). When patients were stratified according to whether they had curative or palliative operations the difference between the age groups was not significant owing to the smaller numbers within each group. There was no significant difference between the groups in the number of patients with complications, but patients in the older age group nearly always had major complications (81%). Significantly more patients with major complications died in the older age group (68% v 28%, p=001); the difference remained significant when those dying from widespread malignancy were excluded from the analysis (p=0-018). The occurrence of anastomotic leak was not significantly different between the two age groups; the length of stay in hospital was similar in the two groups, even when the presence or absence of a defunctioning stoma was considered (table V).
Discussion
Linn et al collected data from 108 series of operations on the elderly published over 40 years and attempted to establish the operative risk relative to age.7 The information was incomplete, and comparison ofresults between institutions was therefore impossible. They concluded that the risk in old patients could not be determined, largely because mortality associated with operations on the elderly was not compared with that of younger patients having comparable operations in the same institutions. We examined the morbidity and mortality associated with major operations for a condition that is common in the elderly. Patients were drawn from one catchment area over 10 years and treated by one surgeon in the same hospital. Despite the difficulties inherent in a retrospective study of this nature statistical analysis between age groups was possible because of the similar characteristics of the groups.
The overall mortality of 11% in our patients is similar to that reported by Wobbes4 and compares well with another recent study in which a mortality of 18% was reported after elective surgery in patients aged 70 or over.8 In our series the postoperative mortality in patients aged 80 and over was significantly higher than that in those aged 70-79, and this difference remained when deaths due to advanced malignancy, as opposed to deaths due to complications, were excluded from the statistical analysis. The increased mortality in older patients therefore seems to be directly related to the operations and the subsequent complications, which were nearly always serious in this age group. The elderly may seem fit on routine preoperative assessment, but studies of pulmonary wedge pressure and arteriovenous oxygen tension have shown impaired cardiorespiratory function in over 60% of patients aged 65 or more.2 The ability of patients to tolerate major operations or subsequent complications seems to some extent to depend on age.
Mortality after curative resections was low and not dependent on age, but many deaths in both age groups occurred in patients with extensive malignancy in whom only palliative surgery was possible. This finding agrees with that of Reiss et al. Such high mortality may reflect technical difficulties in operating on some patients with extensive local disease, as well as the poor healing9 and response to sepsis in patients with advanced malignancy. An aggressive approach to managing major complications is clearly inappropriate in such patients, and this must also contribute to the high mortality.
In both age groups mortality and morbidity were higher after restorative resection for rectal carcinoma than after abdominoperineal resection, though the numbers were small and the difference not significant. There seems little justification in opting for the technically simpler abdominoperineal resection," which results in a distressing stoma, on account of age alone.
The incidence of major complications was high but similar in both age groups, and, contrary to expectation, radiological evidence of anastomotic dehiscence occurred less commonly in the older age group despite a similar proportion of anterior resections of rectal cancer (tables I and III). The reason for this is unclear, but anxiety about the blood supply certainly led to anastomoses being fashioned most carefully in very old patients.
These patients stayed in hospital for a long time after operation; the length of stay was similar in the two age groups and was roughly doubled if complications occurred. The patients were drawn from a catchment area with an above average number of people over 75, and a particularly high proportion ofwhom lived alone.'1 Difficulties in rehabilitation and in providing social services caused many patients in both age groups to remain in hospital long after recovery from their operation. The stay in hospital was also prolonged for patients with temporary stomas, who had continuity restored during the same admission. The alternative would have been readmission for closure of the stoma three months later. Elderly patients may be unable to lead an independent life with a stoma and certainly require a period of inpatient training in the care of a stoma before discharge. Delayed closure, including the necessary preoperative preparation, is likely to increase the total stay in hospital even more. In terms oflength ofstay and treatment of complications patients over 80 made no greater demand on resources than those in their 70s, though both age groups compared poorly with younger patients in this unit. Reducing the incidence of complications and avoiding temporary stomas would allow earlier discharge of our elderly patients, but only if adequate rehabilitation and social services were also available.
The terminal stages of untreated primary colorectal cancer may be distressing, and as the operative risk in old patients with potentially curable cancer is small such patients should not be denied resection because of age alone. This study suggests, however, that age is relevant to the overall outcome of colorectal resection and should be considered when very old patients and their relatives are being advised about the operation. Resection carries a significantly higher risk when malignant disease is widespread, and a more conservative approach may be indicated in such circumstances.
